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Strong thermal x-ray emheion from a smell source (* i& 01) 
is  a signature t o  be expected fram a superdense star, such as a 
neutron star (Wheeler, l%6). 
point out t ha t  the superdense star hypotheais for a thermal x-r%y 
source may be tes ted  by measuring the s t a t i s t i c a l  f luc tua t ions  in 
the  observed x-ray photon count. As an example, t h i s  i r  shown to  
be a p r a c t i c a l  t e s t  for the x-ray rtar Sco X-1. 
It is the  purpose of t h i s  satter t o  
As f i r s t  noted by Einstein (1909-1912) and much discusred 
recent ly  i n  connection with quantum opt ics  (Nandal and Wolf, 1%S, 
McLean and Pike, 1%5), the photon count (n) f o r  a t heme1  source 
exh ib i t s  a e t a t i s t i c a l  variance given by 
where 6 is  the expectation value for the photon population per un i t  
c e l l  (h3) of phase space, f o r  each of the tw spin degree8 of free- 
dom. 
For independent c l a s s i c a l  pa r t i c l e s  the variance would include 
only the f i r s t  term of (1); -i.e. t he  variance would be ~ 1 > .  
photons are Bosons associated w i t h  f i e l d s  tha t  i n t e r f e r e  and hence 
a re  not completely independent. The value of 6 gives the deviation 
from the  c l a s s i c a l  p a r t i c l e  s t a t i s t i c a l  variance i n  the  count to be 
expected fo r  thermal photons. 
However, 
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The quant i ty  6 of Equation 1 may be expressed as 
6 = L ( 6 )  3 
2c 
*ere I is  the spec t r a l  i n t ens i ty  (ergs/erg-cm2-sec) a t  a wave- 
length A, from a source t h a t  subtends a so l id  angle II; (c) i s  the 
velocity of l i gh t .  
Note tha t  the  r e l a t i o n  (2) between the  measured variance of 
the photon count (1) and the  measured spec t r a l  i n t ens i ty  (I) a t  
h gives the so l id  angle S7 subtended by the source when t h i s  
information r e f e r s  t o  thermal radiat ion;  a s m a l l  source enhances 
the s t a t i s t i c a l  variance. 
7 
The x-ray source Sco X - l h a s  been measured (Gursky e t  a l ,  1965) 
t o  be a s t e l l a r  (< 20") object  and the  o p t i c a l  counterpart  i s  esti-  
mated to be a t  a distance of about 8 x lo2 l igh t  years (Sandage e t  a l ,  
1966). 
r M 10 
seconds, which is  f a r  beyond the  angular reso lu t ion  capabi l i ty  
(- 1 arc second) of the grazing incidence x-ray telescope (Vaiana 
e t  a l ,  1968). I n  cont ras t ,  f o r  the in t ens i ty  from Sco X - 1  measured 
(Grader e t  a l ,  1968) at h = 10A (I M lo2 ergs/erg-cm2-sec), the 
s i t ua t ion  of a superdense star of radius  r M lo6 cm as the source of 
x-rays would give the s ign i f i can t ly  large value of 6 = 1/3. 
t h i s  i s  a sens i t ive  measure of the s i z e  of a small source may be 
realized by noting tha t  for  an a l t e rna te  hypothet ical  s i t ua t ion  where 
Sco X - 1  i s  comparable i n  s i z e  t o  the sun ( r -  10l1 cm) the  enhanced 
f luctuat ions wculd e s sen t i a l ly  vanish s ince i n  t h i s  case 6 10' . 
I f  Sco X - 1  is a superdense star (Shklovsky, 1967) of radius  
cm, then the angular s i z e  of the source i s  about 10' a rc  6 
0 
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